Stimulation of mechano-growth factor expression by myofibrillar proteins in murine myoblasts and myotubes.
Mechano-growth factor (MGF) is a product of alternative splicing of the insulin-like growth factor 1 (IGF-1) mRNA. MGF is known to stimulate myoblast proliferation and to protect neurons and cardiomyocytes from apoptosis. MGF expression is dramatically increased in response to mechanical stimuli and tissue damage. The mechanisms of induction of MGF expression are as yet imperfectly understood. There is certain evidence that some protein factors able to stimulate MGF synthesis in normal myoblasts are released from damaged muscle. This study was undertaken to explore the nature of these protein inductors of MGF expression and to investigate the mechanism of their action. We report here that myofibrillar fraction of skeletal muscle homogenate activated MGF expression in murine myoblasts and myotubes in culture. The expression of another splice form of IGF-1 gene, IGF-1Ea, was also stimulated by myofibrils. Three myofibrillar proteins able to stimulate MGF synthesis were isolated. These proteins were identified by MALDI and immunoblotting as myomesin, myosin-binding protein C, and titin. The activation of MGF expression was associated with the increase of cAMP level in the cells. Inhibitor of adenylyl cyclase dideoxyadenosine arrested stimulation of MGF synthesis by all three myofibrillar proteins.